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Although  this  communication  deals  with  only  one  case  of 
pernicious  anaemia  treated  with  bone-marrow,  the  curative 
eifect  seems  sufficiently  evident  to  justify  the  publication  of 
the  case,  especially  as  an  opportunity  occuiTed  for  testing  in 
it  the  value  of  the  chief  remedies  hitherto  used  in  the  treat- 
ment of  this  disease. 

The  patient.  A,  R.,  a  gardener,  60  years  of  age,  entered  the 
Royal  Infirmary  on  September  30th,  1893.  His  symptoms 
were  frequent  vomiting  and  diarrhoea,  oedema  of  the  feet  and 
ankles,  moderate  and  irregular  pyrexia,  dimness  of  vision, 
retinal  htemorrhages,  anorexia,  dyspnoea,  and,  latterly,  com- 
plete prostration.  The  illness  had  existed  for  about  four 
months. 

Although  I  was  desirous  at  once  to  treat  this  patient  with 
bone-maiTow,  the  condition  was  so  serious  a  one  that,  in  the 
absence  of  experience  regarding  the  therapeutic  value  of  bone- 
marrow,  I  considered  it  advisable  to  administer,  in  the  first 
instance,  some  of  the  remedies  usually  employed  in  per- 
nicious anaemia.  Only  after  they  had  failed  in  producing 
benefit  was  bone-marrow  given. 

For  the  sake  of  brevity,  I  shall  divide  the  history  of  the 
patient  into  eight  periods,  which  correspond  with  the  treat- 
ment adopted  in  each  period  (see  Diagram). 

First  Period,  two  weeks,  no  medicinal  treatment.  During 
this  period,  the  hajmocytes  of  the  blood  varied  from  1,860,000 
to  1,460,000  per  cub.  mill.,  and  the  haemoglobin  from  28  to 
30  per  cent.,  the  specific  gravity  being  1038.  There  was  great 
distortion  in  the  shape  and  variation  in  the  size  of  the 
hajmocytes,  which  did  not  form  rouleaux.  Retinal  hsemor- 
rhages  were  present  in  both  eyes. 

Second  Period,  two  weeks  and  a-half ;  ferrous  cliloride,  6  to 
12  grains  daily.  The  haemocytes  and  haemoglobin  steadily 
fell  to  900,000  per  cub.  mill,  and  20  per  cent.,  respectively,  and 
the  specific  gravity  to  1036. 
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Third  Period,  eight  days ;  arsenic  (15  to  30  min.  of  liquor 
arsenicalis  daily)  was  given  in  addition  to  12  grains  of 
ferrous  chloride  daily.  Still  further  deterioration  occurred 
in  the  hsemocytes  and  haemoglobin,  the  foririer  falling  to 
only  843,000,  and  the  latter  to  18  per  cent. ;  but  the  specific 
gravity  remained  at  1036. 

Fourth  Period,  three  weeks ;  arsenic  and  iron  were  con- 
tinued in  the  above  doses,  but  ox  bone-marrow  was  now  also 
given  by  the  mouth,  uncooked,  and  in  the  quantity  of 
3  ounces,  daily.  ^,  i.  . 

An  almost  immediate  improvement  occurred,  so  that  at  tiie 
end  of  this  period  the  htemocytes  numbered  1,800,000,  the 
hajmoglobin  amounted  to  35  per  cent.,  and  the  specific 
gravity  was  1042.  The  patient  now  began  to  recover 
strength ;  he  could  remain  out  of  bed  for  several  hours  each 
day,  and  the  appetite  was  improved. 

Fifth  Period,  twenty-six  days ;  ox  bone-marrow,  arsenic, 
and  salol  (15  to  30  grains  daily).  The  improvement  was  con- 
tinued. The  h£emocytes  rose  to  2,470,000,  the  hsemoglobm  to 
55  per  cent.,  and  the  specific  gravity  to  1047.  The  patient 
felt  much  stronger,  and  his  complexion  was  distinctly  pink, 
and  had  almost  entirely  lost  its  original  yellow  hue.  He  had 
also  gained  in  weight.  ^     „  ^  „ 

Sivth  Period,  thirty-two  days ;  ox  and  calf  bone-marrow 
and  salol  (30  grains  daily).  .i,  *  „ 

The  improvement  was  still  further  continued,  so  that  the 
haemocytes  reached  an  absolute  maximum  of  4,130,000, 
though  they  afterwards  fell  to  3,400,000;  the  hsemoglobin 
rose  with  the  h^mocytes  to  75  per  cent,  and  also  fell  to  70 
per  cent.,  and  the  specific  gravity  became  1058.  The  blood 
had  now  a  healthy  appearance.  It  could  flow  readily  from 
a  small  puncture,  it  formed  fairly  good  rouleaux,  and  the  red 
cells  were  more  uniform  in  size  and  fewer  of  them  were  dis- 

^'^The' patient  was  now  able  to  do  light  work  in  the  ward 
without  fatigue ;  the  alimentary  system  was  perfectly 
healthy  ;  oedema,  pains,  headache,  pyrexia,  and  the  venous 
brtdts  in  the  neck  had  disappeared ;  and  the  skin  had  a 

^SiS^^erioT'^one  month;  ox  and  calf  bone-mai-row  and 
ferrous  chloride  (6  to  12  grains  daily).  The  haemocytes  re- 
rnained,  with  some  oscillations,  at  about  3,400,000 ;  the  haemo- 
globin averaged  from  70  to  75  per  cent.,  on  one  occasion 
reaching  80  per  cent.,  and  the  specific  gravity  remained 

^^Tlfe^patienf'felt  strong,  and  enjoyed  assisting  in  ward 
work,  such  as  carrying  coals  up  a  long  fiight  of  stairs.  He 
rema  ned  out  of  bed  all  day,  there  were  no  s^ubject  ve  sym- 
ptoms even  on  considerable  exertion,  and  mic  venous 
Q  cardiac  bruits  were  no  longer  audible.  Opl^tlf  Ofl??!^ 
examination  of  the  eyes  showed  that  all  traces  of  retinal 

""^E^T&^^'^SL  (When  this  paper  was  commu- 
^Kp^e^i^eSt^^^^^^^^^^^^^ 

reach^  4,000,000,  the  haemoglobin  85  per  cent.,,  and  the 
snecific  gravity  1060.  The  patient  was  now  practically  in  a 
normal  condition.  His  appetite  was  good,  and  his  appear- 
ance that  of  a  healthy  man.  .  ^„f:„„  „f  tho  nro- 
An  examination  of  the  graphic  representation  of  the  pro- 
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gress  of  the  case  (see  Diagram)  shows  that  no  benelit  was 
obtained— that,  indeed,  deterioration  occurred— during  the 
prolonged  administration  of  iron  and  arsenic  in  both  medium 
and  large  doses ;  but  that  the  remarkable  improvement 
which  occurred  was  produced  only  after  the  administration 
of  bone-marrow  had  been  commenced,  while  it  continued  to 
be  produced  during  periods  in  which  neither  arsenic  nor  iron 
were  being  administered. 

The  demonstration  of  a  curative  influence  by  bone-marrow 
may  appear  to  be  somewhat  obscured  by  the  introduction  of 
salol  into  the  treatment,  and  a  further  examination  of  the 
therapeutic  value  of  this  substance  in  pernicious  anaemia 
appears,  indeed,  to  be  suggested.  The  introduction  of  salol 
was  due  to  the  urgency  of  the  case  requiring  that  no  description 
of  treatment  should  be  neglected  in  whose  favour  any  theo- 
retical or  experimental  evidence  had  been  advanced.  Since, 
however,  this  communication  had  been  made  to  the  Inter- 
national Medical  Congress,  the  patient  was  treated  with  only 
bone-maiTOw  for  a  period  of  twenty-seven  days  (Period  x), 
and  the  improvement  was  well  maintained  to  the  end  of  this 
period. 

He  was  discharged  from  the  hospital  because  of  his  urgent 
wish  to  return  to  work  as  a  gardener,  for  which  he  declared 
himself  more  able  than  he  had  been  for  the  last  five  or  six 
years  ;  and,  to  use  his  own  expression,  he  felt  "  as  if  he  had 
been  made  over  again."  On  the  day  when  he  left  the  hos- 
pital (May  19th,  1894),  the  haemocytes  numbered  3,900,000 
per  cub.  mill.,  the  haemoglobin  was  78  percent.,  and  the  spe- 
cific gravity  1058 ;  the  haemocytes  were  nearly  uniform  in 
size,  only  a  few  of  them  showed  slight  "  tailing,"  and  no 
megalocytes  were  present ;  there  was  no  excess  of  leucocytes 
or  of  blood  plates  ;  and  good  rouleaux  were  formed  on  the 
microscope  slide. 

It  may  be  worthy  of  note  that  before  medicinal  treatment 
had  been  commenced,  and  in  the  earlier  periods  of  treatment 
when  the  patient  was  receiving  large  doses  of  iron  and 
arsenic,  the  blood  plates  were  conspicuously  deficient  in 
number ;  while  soon  after  the  administration  of  bone-marrow 
had  been  commenced,  a  great  increase  occurred  in  their 
number,  which  was  followed  by  a  reduction  to  a  moderate 
number  during  the  later  periods  when  the  blood  had  been 
restored  to  a  nearly  normal  condition. 

The  frequent  failure  of  therapeutic  measures  in  pernicious 
anaemia  confers  an  interest  upon  any  remedy  which  appears 
capable  of  controlling  this  malignant  disease,  even  although 
the  evidence  is  derived  from  one  case  only,  and  notwith- 
standing the  circumstance  that  temporary  improvement 
occasionally,  though  very  rarely,  appears  to  occur  sponta- 
neously. The  facts  now  stated  appear  to  justify  the  hope 
that  bone-maiTow  will  be  found  to  have  a  remedial  value  in 
some  at  least  of  the  cases  of  pernicious  anaemia. 

It  is  with  much  satisfaction  that  I  express  my  obligations 
to  Mr.  D.  A.  Welsh,  M.B.,  CM.,  resident  physician  in  my 
wards,  for  the  efficient  aid  he  has  given  me  in  conducting  the 
numerous  microscopic  and  other  observations  that  were  made 
in  connection  with  this  case,  and  to  which  only  a  general 
reference  has  been  made  in  this  abstract. 


